Lupus-derived monoclonal autoantibodies against apoptotic chromatin recognize acetylated conformational epitopes.
Nuclear components targeted by autoantibodies are a characteristic feature of the autoimmune disease systemic lupus erythematosus (SLE). The nucleosome, a major autoantigen, is released in patients with SLE as a result of a disturbed apoptosis and/or an insufficient clearance of apoptotic debris. During apoptosis the nucleosome is modified, thereby creating more immunogenic epitopes. Subsequently, epitope spreading will lead to the formation of autoantibodies against unmodified chromatin components. However, characterization of B cell epitopes specific for apoptotic chromatin modifications is hampered by the fact that the existing monoclonal antibodies (mAbs) were originally selected on non-apoptotic chromatin. Here, we describe a novel approach for generating mAbs from lupus mice that are specific for apoptosis-induced chromatin modifications. Hybridomas were generated from pre-diseased and diseased lupus mice using standard fusion methods. Selection occurred on isolated apoptotic chromatin. Antibodies were further characterized by ELISA, western blot and immunofluorescence staining with apoptotic and non-apoptotic chromatin/cells. In addition, reactivity was determined with subnucleosomal complexes and with nucleosomes treated with trypsin or DNase I. Finally, reactivity was determined with cells treated with the histone deacetylase inhibitor TSA. Most generated mAbs appeared to be nucleosome specific with a clear preference for apoptotic nucleosomes compared to normal nucleosomes. Although the exact elucidation of the epitopes of these mAbs specific for apoptosis-associated nucleosome modifications remains a major challenge, the epitopes contain both DNA and histones, whereby the histone tails play a role in establishing the epitopes. Most importantly, the conformational epitopes of these nucleosome-specific antibodies seem to contain acetylated residues. Our approach, yielding a new panel of anti-apoptotic-chromatin antibodies, should facilitate the discovery of more apoptosis-induced chromatin modifications and their identification as key autoantigens in the pathogenesis of SLE.